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3. FISH AS BIOINDICATOR: CONDITION AND HEALTH 
OF GROUND FISH SPECIES AROUND ELEPHANT 
ISLAND, THE SOUTH SHETLAND ISLANDS AND AT 
THE TIP OF THE ANTARCTIC PENINSULA 
3DWULFLD%XUNKDUGW+ROP8QL%DVHO+HOPXW6HJQHU8QL%HUQQRWRQERDUG
3HWHU6FKPLG(03$
Objectives
,QFUHDVLQJ FRQWDPLQDWLRQ ZLWK SHUVLVWHQW ELRDFFXPXODWLQJ FRPSRXQGV LV UHSRUWHG IRU WKH
DTXDWLFHFRV\VWHPVRI$QWDUFWLFD7KHVHVXEVWDQFHVPDLQO\RULJLQDWLQJIURPGLVWDQWVRXUFHV
DUH WUDQVSRUWHG YLD WKH DWPRVSKHUH DW D JOREDO VFDOH DQG DUH UHGLVWULEXWHG LQ WKH DTXDWLF
HQYLURQPHQW E\ FRQGHQVDWLRQ DQG SUHFLSLWDWLRQ 7KHVH [HQRELRWLFV DUH DFFXPXODWLQJ LQ
RUJDQLVPVELRDFFXPXODWLRQKRZHYHUWKHHIIHFWVRQWKHYDULRXVPHPEHUVRIWKHIRRGZHE
DUHUDUHO\LQYHVWLJDWHG
7KH 3URWRFRO RQ (QYLURQPHQWDO 3URWHFWLRQ WR WKH $QWDUFWLF WUHDW\ HPSKDVL]HV WKDW WKH
SURWHFWLRQRIWKH$QWDUFWLFHQYLURQPHQWLVLQWKHLQWHUHVWRIPDQNLQGDVDZKROH$FFRUGLQJO\WKH
GHYHORSPHQWDQGLPSOHPHQWDWLRQRIVXLWDEOHSURFHGXUHVIRUHQYLURQPHQWDOLPSDFWDVVHVVPHQW
LQ$QWDUFWLFDUHDVDIIHFWHGE\KXPDQVHWWOHPHQWKDVWREHFRPHDSULRULW\WDVN
7RHYDOXDWHWKHKHDOWKRIWKHHFRV\VWHPLWLVRQHDSSURDFKWRVWXG\VHQVLWLYHLQGLFDWRUVSHFLHV
  VHQWLQHO VSHFLHV 6HQWLQHO VSHFLHV KDYH EHHQZHOO HVWDEOLVKHG IRU YDULRXV HFRV\VWHPV
+RZHYHULQ6RXWKHUQ2FHDQILVKHV LQYHVWLJDWLRQVRQWKHVXLWDELOLW\DVVHQWLQHOVSHFLHVDUHVWLOO
PLVVLQJDQGDFOHDUQHHGIRUPXFKPRUHLQIRUPDWLRQRQWKHUHVSRQVHRISRODUPDULQHVSHFLHV
ZDV DGGUHVVHG 6XFK VSHFLHV VKRXOG EH VHOHFWHG DFFRUGLQJ WR FULWHULD RI WKHLU UROH LQ WKH
IRRGZHEWKHLUSK\VLRORJLFDOFDSDELOLWLHVWRUHVSRQGVHQVLWLYHO\DQGWRWKHLUSULRUH[SRVXUHWR
FKHPLFDOV$VDFRQVHTXHQFHZHIRFXVRQWKUHHJURXQGILVK VSHFLHVDVWKH\DUHUHSUHVHQWLQJ
GLIIHUHQW UROHV LQ WKH IRRG ZHE HJ WKH EHQWKRV IHHGLQJ \HOORZ QRWRWKHQLD RU EXPSKHDG
QRWRWKHQLD Gobionotothen gibberifrons)WKHILVK IHHGHU6FRWLD6HDLFHILVK RUEODFNILQ LFHILVK
Chaenocephalus aceratus)DQGWKHNULOOIHHGLQJPDFNHUHOLFHILVK Champsocephalus gunnari
$VDFRQVHTXHQFHWKLVSURMHFWDLPVDWDVVHVVLQJWKHJHQHUDOSRWHQWLDORI$QWDUFWLFJURXQGILVK
VSHFLHV WR FRSH ZLWK ELRDFFXPXODWLQJ RUJDQLF WR[LFDQWV DQG HOXFLGDWH WKHLU SRWHQWLDO DV
VHQWLQHOVSHFLHV7KHUHIRUHZHZLOOVWXG\LIWKHLUSK\VLRORJLFDOFDSDELOLW\WRDFFXPXODWHDQG
PHWDEROLVHSHUVLVWHQWRUJDQLFSROOXWDQWVLVGLIIHUHQWIURPZHOOLQYHVWLJDWHGVHQWLQHOVSHFLHVRI
ERUHDOODWLWXGHV:LWKWKLVZHDWWHPSWWRUDLVHILUVW HYLGHQFHZKHWKHURQHRUPRUHRIWKHWKUHH
$QWDUFWLFILVK VSHFLHVDUHDSWDVVHQWLQHOVSHFLHV:HZLOOIXUWKHUVWXG\ZKHWKHUSRWHQWLDO
HIIHFWVRISUHFHGLQJH[SRVXUHWRSHUVLVWHQWELRDFFXPXODWLQJFRPSRXQGVDIIHFWHGKHDOWKDQG
VHOHFWHGELRPDUNHUVRI WKHVHVSHFLHV7RUDLVHWKHVHGDWDSHUVLVWHQWRUJDQLFSROOXWDQWVZLOO
EHPHDVXUHG LQ WKH ILVK PXVFOH )XUWKHUPRUH HQGSRLQWVZLOO EH VWXGLHG VXFK DV FRQGLWLRQ
IDFWRUKHSDWRVRPDWLFLQGH[VSOHHQRVRPDWLFLQGH[KLVWRSDWKRORJ\RIOLYHUDQGJLOODVZHOODV
VHOHFWHGELRPDUNHUV
Work at sea
)LVKVDPSOLQJZLOOSURILW IURPWKHILVKLQJ SURJUDPRIWKHVXUYH\RQWKHELRORJ\DQGHFRORJ\RI
$QWDUFWLFJURXQGILVK 7KLVILVKLQJ ZLOOEHFRQGXFWHGZLWKLQWKHUHPLWRI&&$0/5DQGLVWKXVGXH
WRVSHFLILF UHVHDUFKH[HPSWLRQVERWKXQGHUWKH$QWDUFWLF7UHDW\DQG&&$0/5$FFRUGLQJO\QR
DGGLWLRQDOILVK KDVWREHWDNHQ)URPWKHSURYLGHGWKUHHILVK VSHFLHVRQO\PDOHVSHFLPHQRID
VSHFLILF PD[LPXPOHQJWKFRUUHVSRQGLQJWRDJH\HDUVZLOOEHLQYHVWLJDWHGWRH[FOXGHVH[
GLIIHUHQFHVZKLFKDUHNQRZQWRLQIOXHQFH WKHELRDFFXPXODWLRQSRWHQF\DQGWKHUHVSRQVLYHQHVV
RI WKHELRPDUNHUV$WVHOHFWHGVDPSOLQJVLWHVILVK IXOILOOLQJ WKHPHQWLRQHGFULWHULDZLOOEH

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VDPSOHG:KROHILVK ZLOOEHVWXGLHGIRUELRPHWULFSDUDPHWHUV0XVFOHWLVVXHZLOOEHGLVVHFWHG
DQGSUHVHUYHGIRUIXUWKHUDQDO\VLVRISHUVLVWHQWRUJDQLFSROOXWDQWV36FKPLG(03$/LYHU
JLOODQGPXVFOHWLVVXHZLOOEHVDPSOHGIRUELRPDUNHUDQDO\VLVDQG3&5RIVHOHFWHGHQ]\PHVRI
WKHGHWR[LILFDWLRQPHWDEROLVP
4. MOLECULAR BASIS OF CLIMATE SENSITIVITY IN 
ANTARCTIC FISH: MITOCHONDRIAL FUNCTIONING 
AND ITS IMPLICATION FOR IONIC AND OSMOTIC 
REGULATION
0DJQXV/XFDVVHQ1LOV.RVFKQLFN7LQD6DQGHUVIHOG$:,QRWRQERDUG
)HOL[0DUN&RUQHOLD.UHLVV.DWKDULQD0LFKDHO&KULVWLDQ%RFN+DQV2WWR
3|UWQHU$:,
Objectives
,QFUHDVLQJ &2 LQ WKH DWPRVSKHUH FDXVHV ERWK RFHDQ ZDUPLQJ DQG DFLGLILFDWLRQ 'XH
WR LWV SHUYDVLYH LPSDFW RQ DOO ELRORJLFDO SURFHVVHV WHPSHUDWXUH LV D FUXFLDO DELRWLF IDFWRU
OLPLWLQJ JHRJUDSKLFDO GLVWULEXWLRQ RIPDULQH HFWRWKHUPDO DQLPDOV RQ ODUJH VFDOHV$GGLWLRQDO
HQYLURQPHQWDO IDFWRUV OLNH LQFUHDVLQJ 3&2 DQG WKH FRQFRPLWDQW GURS LQ ZDWHU S+ DUH
WKRXJKWWRQDUURZWKHWKHUPDOZLQGRZDVWKH\DUHEHOLHYHGWRDFWRQWKHVDPHSK\VLRORJLFDO
PHFKDQLVPV7KHUPDODGDSWDWLRQDQGSKHQRW\SLFSODVWLFLW\ZKLFKGHILQH WKHWKHUPDOQLFKHDQG
WKHUHVSRQVHVWRIOXFWXDWLQJ HQYLURQPHQWDOIDFWRUVDUHXOWLPDWHO\VHWE\WKHJHQHWLFLQWHULRURI
WKHRUJDQLVPV$GDSWDWLRQVWRWKHH[WUHPHFROGDSSHDUWREHHYROYHGDWWKHH[SHQVHRIKLJK
WKHUPDOVHQVLWLYLW\0LWRFKRQGULDOIXQFWLRQLQJDQGPDLQWHQDQFHUHVHPEOHDNH\IXQFWLRQDOWUDLW
DVLW LVGLUHFWO\UHODWHGWRWKHDHURELFSHUIRUPDQFHZLQGRZVRIDQLPDOV([DPSOHVWXGLHVRQ
PLWRFKRQGULDIURP$QWDUFWLFILVK VXJJHVWWKDWPLWRFKRQGULDOIXQFWLRQLQJXQGHUZHQWVLJQLILFDQW
DGDSWDWLRQVXSRQHYROXWLRQWRH[WUHPHFROG2XUILQGLQJV RIHOHYDWHGFDSDFLWLHVRIUHVSLUDWRU\
FKDLQ FRPSRQHQWV DQG XQFRXSOLQJ SURWHLQV LQ $QWDUFWLF HHOSRXWV XSRQ ZDUP DFFOLPDWLRQ
VXJJHVWWKHXVHRIDFFOLPDWLRQSDWKZD\VGLIIHUHQWIURPWKRVHLQWHPSHUDWHILVK )XUWKHUPRUH
ZH LGHQWLILHG DPROHFXODU QHWZRUN UHVSRQGLQJ VHQVLWLYHO\ WR ZDUPLQJ EH\RQG WKH UHDOL]HG
HFRORJLFDOQLFKHDQGPHGLDWLQJODUJHUHDUUDQJHPHQWVLQHQHUJ\PHWDEROLVP
7KHDOORFDWLRQRIHQHUJ\WKURXJKPLWRFKRQGULDOLPLWVWKHPDLQHQHUJ\GHPDQGLQJSURFHVVHV
OLNHSURWHLQDQG51$V\QWKHVLVDQGLRQDQGS+UHJXODWLRQ7KHLQWHUUHODWLRQRILRQUHJXODWLRQ
DQGHQHUJ\GHPDQGEHFRPHVREYLRXVLQEUDQFKLDOPLWRFKRQGULDOULFKFHOOVZKHUHWKHPDLQLRQ
SXPSWKH1D.$73DVHLVFRQFHQWUDWHGWRR7LJKWUHJXODWLRQRIWKLVSURFHVVZLWKDVWURQJ
LPSDFW RQZKROH DQLPDO HQHUJ\ EXGJHW KDV EHHQ VKRZQ ERWK LQ UHVSRQVH WR WHPSHUDWXUH
DQG&22FHDQDFLGLILFDWLRQ LVFRPSHQVDWHGIRUE\DQHIILFLHQW LRQUHJXODWRU\V\VWHP:LWK
UHVSHFWWRWHPSHUDWXUHHIIHFWVGLIIHUHQWVWUDWHJLHVLQWKHXVHRIDFWLYHDQGSDVVLYHVWUDWHJLHV
RIS+UHJXODWLRQDUHGLVFXVVHGIRUFROGDGDSWHGDQGWHPSHUDWHVSHFLHV$VKHPRJORELQOHVV
LFHILVKHV DUHFKDUDFWHUL]HGE\ODUJHUEORRGYROXPHDQGIORZ GXHWROLPLWHGR[\JHQWUDQVSRUW
FDSDFLW\FRQVHTXHQFHVIRUWKHSDVVLYHWUDQVHSLWKHOLDOWUDQVSRUWRILRQVPD\EHSRVWXODWHG
+HUHZHDLPWRFKDUDFWHULVHWKHEUDQFKLDOHQHUJ\EXGJHWDQGLRQUHJXODWRU\V\VWHPLQJLOOVLQ
UHODWLRQWRWKHDOORFDWLRQRIHQHUJ\E\PLWRFKRQGULDXSRQUHOHYDQWHQYLURQPHQWDOIDFWRUVLQDQ
DUUD\RIGLIIHUHQW$QWDUFWLFILVK JURXSVWRGLVWLQJXLVKFRPPRQSULQFLSOHVDQGVSHFLILF FOLPDWH
VHQVLWLYLWLHVLQWKHOLJKWRIWKHRQJRLQJFOLPDWHFKDQJH
Work at sea
7KH FXUUHQW FUXLVHZLOO SURYLGH DFFHVV WR D ODUJH QXPEHU RI IUHVK WLVVXH VDPSOHV IURP DOO
$QWDUFWLF ILVK JURXSVZKLFKSURYLGHVDQH[FHOOHQWEDVLV IRUFRPSDUDWLYH WLVVXHDQGFHOOXODU
